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FILING DATE: November 14, 2003 



FOR: STAGED COUNTERCURRENT 
OXIDATION 



GROUP ART UNIT: 1625 



EXAMINER: Taylor V. Oh 



RFfiPONSE Tfl RESTRICT"™ RFOUIREMENT 



Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 



Dear Sir: 

This paper is submitted in response to the Office Action mailed March 
14, 2006. requiring restriction between Group I (claims 1-28) and Group II 
(claims 29-30). 

Applicants elect Group I (claims 1-28) with traverse for reasons 
discussed below. 

Claims 1-28 are for a process for manufacture of aromatic carboxylic 
acid derivatives of substituted benzenes by a staged, countercurrent 
oxidation. Claims 29 and 30 are for an intermediate product as produced as 
a first product mixture according to step (b) of claim 1 or in a first ox.dat.on 
stage as in step (b). The first product mixture of claim 29 comprises the 
aromatic carboxylic acid derivative, partially oxidized substituted benzene, 
unreacted substituted benzene and oxidation reaction solvent, as recited in 
claim 1 step (b). The first stage product according to claim 30 compnses 
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about S- 8 5 wt% terephthalic « about 2 -20 M ^"'^ 
and about 5*5 v«% P-toluic add and can also include up .0 3 wU 
hydroxymethylbenzoic add. up to 30 wt% p-tolualdehyde and opto 35 Wt/o P- 
xytone. As claimed, the product mixtures according to claims 29 and 30 are 
intermediate products produced in the process 0. claims 1-28. As seen from 
steps (c) and (d) of claim 1 . the process as claimed according to cla.ms 1-28 
uses the intermediate product of claim 29 or as in claim 30 as feed matenal to 

step (c) of the process. 

The process and product claims, 1-28 and 29-30, respectively, thus 

are clearly linked by a single inventive concept. The process produces the 

intermediate product mixtures and those product mixtures are used as feed 

materials in the process. 

US 4.394.299 to Puskas is cited in the outstanding action, presumably 

to support the restriction requirement, but the patent is completely irrelevant 

to the issue of separateness and distinctness of the process and intermediate 

product claims of the subject application. 

Aromatic carboxylic acids, and particularly terephthalic acid, are most 
commonly made by liquid phase catalytic oxidation of aromatic feed materials 
to a crude oxidation product composed primarily of the desired aromatic 
carboxylic acid but also containing minor amounts of partial or intermediate 
oxidation products. The crude product of such an oxidation is then purified, 
typically by palladium-catalyzed hydrogenation of an aqueous solution of the 
crude product, to convert partial or intermediate oxidation products to species 
more soluble than the desired product acid in the aqueous reaction medium 
to facilitate recovery of the desired acid in solid form while leaving the 
hydrogenated intermediate and partial oxidation products in solution. 

The staged countercurrent oxidation process according to process 
claims 1-28 of the subject application produces a crude product suitable for 
purification by hydrogenation as described above. In a first stage oxidation 
according to the claimed process, a first product mixture as claimed in claims 
29 and 30 is produced. That intermediate product is further oxidized in a 
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subsequent stage of the claimed process to produce the final, crude oxidation 
product The process disclosed in Puskas is not for making a crude product 
or oxidizing an aromatic feed material. Rather, Puskas describes a process 
for purifying a crude oxidation product to reduce levels of oxidation by- 
products. 

Aromatic carboxylic acid product and partially oxidized aromatic feed 
materials, for example 4-carboxybenzaldehyde and p-toluic acid when the 
aromatic carboxylic acid is terephthalic acid, are present in both the 
intermediate product of claims 29 and 30 and in the purified aromatic 
carboxylic acid products made according to the process of Puskas. However, 
amounts of those components in the respective products are very different. 
Another difference between the intermediate products of the claimed process, 
as claimed in claims 29 and 30, and the products of Puskas' process is that 
the claimed intermediate products include unreacted substituted benzene 
feed material to the first stage oxidation. With respect to levels of partially 
oxidized feed materials, it can be seen throughout Puskas (for example at 
Col. 1 lines 19-22, Col. 4 lines 53-57 and Col. 5 lines 7-13) that 4- 
carboxybezaldehyde levels of the patent's purified terephthalic acid products 
are no more than about 100 ppm { = 0.1 %) and p-toluic acid levels are not 
more than about 2000 ppm ( = 2 %). By difference, terephthalic acid contents 
of the purified terephthalic acid products of the process of Puskas are about 
98 wt% or greater. Puskas also is silent about any unreacted substituted 
benzenes or other aromatic feed materials to oxidation present in its purified 
terephthalic acid products. In contrast, the intermediate oxidation product 
mixture of claim 29 comprises unreacted substituted benzenes not disclosed 
in Puskas. Further, the intermediate product mixture of claim 30 includes 4- 
carboxybenzaldehyde levels of about 2-20 wt%, which is 20 - 200 times 
more than the maximum 4-carboxybenzaldehyde level in Puskas' purified 
products, p-toluic acid levels of about 5 - 65 wt %, which are more than 
double to 30 times the 2000 ppm in Puskas purified products, and not more 
than about 85 wt% aromatic carboxylic acid, which is more than 10 wt% less 
than the amount in Puskas purified product. 
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Accordingly It is obvious that ft Puskas is considered for what it 
^rSd—-. ~ patent cannot be — d «. 
^cess that supports the restrict raiment t 1**" and 
Serially different process" by which products as ela,med ,n cla.ms 

30 can be made. 

,„ view of the above the .esbicUon requirement is contrary to *e single 
and untfyfng invents concept common to both process cia.ms MB and 

^ * i airt ,« ?q and 30 The restriction requirement is also 

Warmed** * olted ln lhe outstanding action. No 

— * 

X es ciaLd in Cairns 20 end 30 can be made by another meter* 
different process. 

According* it * submibed that the restricUon requirement is 
inappropriate and withdrawal of fhe requirement is respectfu.ly requested. 



Dated: April 14, 2006 



Respectful 



ibmitted , 



Correspondence Address: 
BP America Inc. 

Docket Clerk. BP Legal, M.C- 5 East 
4101 Winfield Road 
Warrenville, IL 60555 

Customer No.: 04249 



Slepnef U. Hfefrisley 
Attorney for the Appli< 
Registremon No. 28,426 
(630)821-2462 
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